1950. The rolls in this group were read as units by the United States Public Health Service medical officers. Persons classified as having abnormalities in the size and shape of the silhouette of the heart and great vessels were handled in exactly the same manner as those in group I as regards clinical examination, cardiac classification, reporting of findings to private physicians and follow-up of the nonrespondents.
Comparison of the base population data of this survey group with the population estimates for the Boston Metropolitan District (based upon a Bureau of the Census survev carried out in April, 1947) shows that there is some under-representation in this group of the age groups 50 and over (table 1).
In general, however, it will be seen that the age and sex distribution in the survey group approximates very well that of the Greater Boston area, and the minor differences have no significant effect on the conclusions reported in this paper.
FINDINGS Clinically Positive Cases
Yield. Among the 99,791 films read, 410 films (0.41 per cent) w-ere classified as abnormal (table 2) . Among the 410 individuals whose films were classified abnormal, 309 (75.4 per cent) returned for examination.* This group comprises 0.31 per cent of the base population of 99,791. Among the 309 persons examined, 233 (0.23 per cent of the base population) were found to have clinically significant heart disease.t Among the 233 in whom clinical heart disease was verified, 74 had no knowledge of * There was a possibility that a selective factor might have been introduced because not all those whose films were read as abnormal returned for examination. The data in this paper have been analyzed for this factor, and it does not significantly affect the conclusions in this paper. (See discussion on Findings -Nonrespondent Group.) t In addition, there were 15 individuals whose heart disease was classified as borderline, and these are described briefly under Borderline Cases.
Circulation, volume I V, November, 1951 the existence of heart disease at the time the survey films were taken. This last group comprises 0.07 per cent of the base population. It is evident that the yield in this study was far below that reported in the previous study (group J), in which the yield of previously unknown heart disease was 0.90 per cent.'
Age. As in the previous study,' the older the individual the greater the likelihood of his having an abnormal film (table 3) . Thus, the rate at which the films were classified as abnormal rose from 0.21 per cent in the 15 to 29 year age group to 1.39 per cent in the age group 60 and over, the over-all percentage of the base population being 0.41 per cent.
Among the 309 individuals who returned for examination, there were 233 or 75.4 per cent who were found to have clinically significant heart disease (table 3) . In this study, as in the previous one, the precision of film reading increases with the age of the subject. Thus the rate at which heart disease was verified among those with abnormal films returning for examination rose from 38.3 per cent in the 15 to 29 year age group to 90.0 per cent in the age group of 60 and over. These percentages are higher for group II than for group 1.1 This might be explained by the relatively small yield in group II, which would suggest that only those films with striking changes in the silhouette of the heart and great vessels were read as abnormal in this study. Table 3 also reveals a surprisingly low yield of cases with verified heart disease previously unknown in the younger ages. Actually, in the base population of 99,791, only two individuals between the ages of 15 and 29 were so identified, and only eight of such cases were discovered in the age group 30 to 49 (Appendix table 1 ). Among the 309 persons examined of all ages, there were 74 or 23.9 per cent in whom heart disease was verified and was previously unknown. This is but 0.07 per cent of the base population of 99,791 (table 3) .
Sex. Sex was a significant factor, since the rates for females were about one and a half times those for males in every category studied ( where there were about twice as many females as males in every category studied. Race. Race was a significant factor, since the rates for nonwhites were at least two times Etiology. In the 233 verified heart disease cases, the most frequently occurring etiologic categories were rheumatic heart disease alone (33.5 per cent, the largest single group), hypertelnsive etiology alone (25.3 per cent), and the combination of hypertensive and arterioscle-There is a difference between groups I and II in regard to etiologies of the verified heart disease cases. In group II, a larger percentage of rheumatic heart disease and a smaller percentage of hypertensive heart disease were found. There is no clear-cut explanation for the same individual, shows a marked predominance of hypertensive cases and a sharp drop in the occurrence of rheumatic heart disease (table 5) . This is explained by the fact that heart disease occurring among young people is more likely to be known,' and the rheumatic cases occurred primarily among younger individuals. It is of interest that the rate at which the various etiologic categories appeared among those who had heart disease verified previously unknown in groups I and II were almost exactly the same. This would imply that the differences in reading films at various levels of suspicion does not distort the pattern of verified heart disease previously unknown.
Benefit. Verified cases of heart disease previously unknown were studied from the point of view of possible benefit, in accordance with the definition of "Benefit" in the previous paper,l with the addition of hypothyroid heart disease to the "miscellaneous" category.
Of the 74 cases of verified heart disease previously unknown, there were 26 cases (35.1 per cent) who fitted into the definition of a benefited case (table 6) . The 26 cases classified as benefited comprised 0.03 per cent of the base population. 3.8 7.7 7.7 3.8 3.8 * Does not include nine persons who believed they had heart disease when the survey films were taken, whose chest films were classified abnormal, but who were found on complete examination to have normal hearts and who were therefore believed to have been benefited.
In addition to those benefited who had verified heart disease previously unknown, there were nine individuals who believed they had heart disease at the time the survey films were taken, whose chest films were classified as abnormal, but who were found on complete examination to have normal hearts. As in Group I, these cases were considered to have been benefited by this survey. Also, as in Group I, benefit accrued to an undetermined number of cases with known verified heart disease who were returned to medical supervision.
Borderline Cases
Ill addition to the 233 identified cases with clinically significant heart disease among the 309 persons examined, there were 15 others in whom it was not possible to determine whether or not heart disease existed, and who were classified as "borderline (ases." These include nine females and six males. Out of the 15 borderline cases, 13 did not suspect the existence of heart disease at the time of the examination. The borderline cases were identified because of suspicious findings in any one or combination of the following examinations: fluoroscopy, 12; abnormal heart sounds or murmulrs, seven; electrocardiography, three; elevated blood pressure, five. As in group I, the ex(lusion of this "borderlinie" group probably minimizes the estimate of yield in this survey.
Nottrespondent Group
In spite of all attempts to get each of the 410 persons whose films were read as abnormal to (ome to the special clinic for evaluation, a total of 101 (24.6 per cent) did not. As in the stu(1y of group I, efforts were made to obtain all possible information about these people by writing to them and to their physicians.
A summary of the information so secured is given in table 7. Almost 40 per cent, 40 out of the 101 cases, had heart disease according to reports from their physicians or cardiologists. There were three persons who were said by their physicians to have no heart disease. The cardiac status of the remaining 58 persons is classified as unknown or uncertain, but six of these stated that they had heart disease. These data suggest the existence of a significant amount of heart disease in the nonrespondent group, of a magnitude similar to that in the group examined in the clinic.
LEVEL OF READING 100
The "level of reading," that is, the propor-39.6 tion of films classified by the readers as ab-22.8 normal in group II, was below that of group I 16.8 as discussed in the previous paper,' but is at approximately the same level as that reported 3.0 for chest x-ray surveys conducted by the IT. S.
2.0
Public Health Service in other cities. Chest x-ray surveys covering more than 100,000 57.4 persons per study have been completed in nine other cities since 1947 by the U. S. Public 1.0 Health Service.* Out of a total of 2,740,000 5.9 films taken, 0.66 per cent were classified as showing abnormal cardiac silhouettes, a rate 5.9 only slightly higher than that observed in this study (group II). There were, however, large 24.8 variations among cities. In the highest, Wash-14.
ington, D. C., the rate was 1.03 per cent; in the 1.0 lowest, Minneapolis, the rate was 0.28 per cent.
SUMMARY AND CONCLUSIONS 1. A group of 99,791 70 mm. photofluorographic films taken for tuberculosis in the Boston Chest X-Ray Survey was read at the same time by the same readers for the existence of an abnormal silhouette of the heart or great vessels. 2. The base population of the study was distributed as to age and sex in the same manner as the population of metropolitan * The cities are Minneapolis, St. Paul, Washington, D. C., Seattle, Cleveland, Spokane, I)enver, Salt lake Cit. and San Diego. Boston, with some under-representation of age groups over 50.
turned for examination. This group of 309 represents 0.31 per cent of the base population. individuals whose films were classified as abnormal. 6. Of the 233 individuals in whom heart disease was verified, 74 or 31.8 per cent had no previous knowledge of its existence. This group represents 0.07 per cent of the base population, 18.0 per cent of those whose films there classified as abnormal, and 23.9 per cent of all persons examined.
7. Of the 74 individuals in whom heart disease was verified but was previously unknown, 26 or 35.1 per cent were "benefited." This group represents 0.03 per cent of the base population, 6.4 per cent of those whose films were classified as abnormal, 8.4 per cent of all persons examined, and 11.2 per cent of those with clinically significant heart disease.
8. Abnormal films, verifiable heart disease and verifiable heart disease previously unknown increased with advancing age. 9. A clinically significant finding was the increase in precision of film reading with advancing age of the subject-the precision increasing from 38.3 per cent in the age group 15 to 29 to 90.0 per cent in the age group 60 and over. 10. Among females, who appeared in the base population at the same frequency as males, abnormal films, verifiable heart disease, and verifiable heart disease previously unknown occurred more frequently than among males. 11. Among nonwhites, abnormal films, verifiable heart disease, and verifiable heart disease previously unknown occurred more than twice as frequently as among whites.
12. Most of the cases of verified heart disease previously unknown were classified into the etiologic categories of hypertensive, combined hypertensive and arteriosclerotic, arterioselerotic, and rheumatic, in that order.
13. In addition to the clinically positive cases, there were 15 "borderline" cases. The characteristics of this group are discussed. 14. The nonrespondent group is known to contain a large number of verified or verifiable heart disease cases. Since these are not included, estimates based on the total population tend to understate the actual yield of this study.
